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Abstract: In recent years, initiatives have been made to transition materials and design teaching from a
predominantly lecture-based and engineering-dominated subject to one that is more practical and
nurturing of experiential knowledge. These initiatives have been sparked by the ever-growing body of
research into materials experience and the characterization of materials as an influencer of user
experiences. This paper contributes to the dissemination of tools and techniques that can bring teaching
and learning of materials experience alive within a design curriculum. It presents the rationale and
description of a structured activity entitled Material Love-Hate, specifically developed as a means for
students to rapidly develop their materials experience in a classroom or design studio environment. The
activity requires students to probe classmates’ appraisals of two owned products: one with product
materials that they love and one with product materials that they hate. Quantitative and qualitative data
are generated and analysed through the activity. On completion of Material Love-Hate, students
demonstrate the expansion of their materials experience by preparing a coursework assignment that
relates the appraisal of their two products to sensorial-affective and interpretative categories of materials
experience. The paper focuses on activity development and reflection of instructor and student didactic
experiences, not on the material appraisal datasets that were generated.
Keywords: materials; user experience; product design; interaction; active learning

1 Introduction
For the profession of industrial design, the effect of material choices on people’s experiences of products has always
been a subject of high importance. Only in relatively recent times, however, has research effort been put into building
an evidence base to support designers’ evaluation and adoption of materials based on experiential specifications (e.g.
pioneering work by Ashby & Johnson, 2002; Karana, 2009; van Kesteren, 2008; Pedgley, 1999; Rognoli, 2004). In the
intervening years, the term materials experience has entered the vocabulary of design researchers in the field (Karana,
Pedgley & Rognoli, 2014). The term encompasses two interconnected concepts:
• the individual experiences that people have with, and through, the materials of a particular design;
• the cumulative experiences that people possess through their interactions with the material world (for designers,
facilitating good material-related design decisions; for users and consumers, facilitating material critiques and
preferences).
This work is licensed under a Creative Commons Attribution-NonCommercial-Share Alike 4.0
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Materials experience has emerged alongside the huge expansion in recent years of research centred on people’s
experiences of products generally, across initial, short-term and long-term usage and ownership. For designers,
increased awareness and understanding of other people’s materials experience –so-called “second-order
understanding” (Krippendorff, 2006)– fuels a greater breadth and depth of one’s own materials experience. With the
emergence of materials experience, we may say that user-centred materials and design activities are starting to be
supported by operational knowledge that is both distinct and complementary to that of engineering disciplines.
Fundamental to studies into materials experience is the notion of user-material-product relationships and the way
materials are implicated in user experiences. The design researcher’s concern in this regard is to understand how the
properties of materials can be influential on the total experience of a product, by satisfying people’s pragmatic and
hedonic needs (Hassenzahl, 2010). Thus, beyond knowing about material properties such as hardness, glossiness,
recyclability and cost, materials experience is essentially about knowing and understanding how people feel, feel
about, and respond to material properties. Industrial design students and practitioners are known to be more
comfortable to begin materials investigations from such a perspective of experiential characterization, rather than
commencing with technical requirements.
In structuring materials experience studies, researchers typically adopt a framework of user experience or a set of
psychological constructs that help explain how materials can act as a modulator of product experience. One
framework that has found particularly widespread use is the framework of product experience developed by Desmet
and Hekkert (2007). This has been comprehensively interpreted for use in the domain of materials and design by
Karana, Pedgley and Rognoli (2015) and Karana et al. (2014). The published versions comprise three differentiated
components of user experience (aesthetics, emotions, meanings), to which a fourth (actions-behaviours) component
has recently been appended (Giaccardi & Karana, 2015). Within the current state-of-the-art, materials experience is
evaluated against criteria contained in Table 1.
Table 1. Overview of materials experience.
Appraisal Category

Component of UX
Aesthetics

Sensorial-Affective
Emotions

Interpretative

Meanings

Actions-Behaviours

Definition
How the properties or characteristics of materials are
sensed and liked (or not) by people (e.g. high glossiness,
low hardness, bad smell).
How materials can be attributable to changes in people’s
core affect (e.g. a source of surprise - ooh!, disgust urgh!, joy - wow!).
How people judge, evaluate and otherwise construct
meaning from materials (e.g. labelling a material as being
traditional, looking cosy, seemingly toy-like).
How materials influence people’s instrumental and noninstrumental interaction behaviour (e.g. carrying out
tasks, achieving goals, avoiding contact).

Much more recently, independent international initiatives have started to develop materials experience as a formal
subject of study for university design students (Karana, 2011; Pedgley, Rognoli & Karana, 2015). This is still very much
a work-in-progress: the literature currently lacks examples of structured activities for teaching and learning that are
directed at enhancing students’ materials experience.
It was from this perspective that the work reported in this paper was developed, intending to contribute to the
dissemination of tools and techniques that can bring teaching and learning of materials experience alive within a
design curriculum. The paper presents an account of the rationale, methods and results of an active learning exercise
called Material Love-Hate, involving students rapidly evaluating the materials of everyday products owned by their
classmates, in order to develop their personal materials experience.

2 Sensory Sensitivity
For user-oriented design such as industrial design, material requirements and constraints are formulated heavily on
the designer’s (or the designer’s expectations for users’) sensory sensitivity. This implies that a designer has command
of the spectrum of material sensorial qualities and is able to relate those qualities to the experiences gained through
viewing and interacting with products. In this regard, sensory sensitivity may be considered a foundation for acquiring
and extending materials experience. More often than not, material appraisals are linked to people’s (dis-)satisfaction
with one or more material properties. The materials experience logic for a designer is therefore, for example: knowing
2
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that there is a term glossiness; being aware of the relative glossiness of different kinds of materials; perceiving
particular material-component combinations as having degrees of glossiness; understanding that one’s own
perception of glossiness can (will) differ from the perception of other people; and finally taking a position on what
degree of glossiness is appropriate or preferred in a particular product and context (and why).

3 Research Aims and Objectives
The research on which this paper is based had educational (E) as well as materials experience (MX) aims and
objectives, as stated in Table 2. Only the aims and objectives related to education are taken forward in this paper. The
working principle from the educational perspective was that a student with elevated materials experience will be
equipped to make more creative and effective connections between materials and design during their design projects.
Table 2. Research aims and objectives.

Aim

Objective 1

Objective 2

Objective 3

Education (E)
To define and implement an
active learning exercise
through which students can
rapidly expand their materials
experience.
To expose students first-hand
to a variety of material and
product combinations.
To increase students’
awareness that sensorial
qualities and/or material
properties are not universally
loved/really liked or
hated/really disliked.
To familiarize students with
vocabulary typically used to
describe and convey materials
experience.

Materials Experience (MX)
To generate datasets that can be analysed
to reveal shared, isolated and polarized
experiences of product materials.
To determine any general patterns between
a product owner’s materials experience and
the materials experience of a participant
sample group.
To identify sensorial qualities and/or
material properties that commonly cause
people to love/really like or hate/really
dislike certain product-material
combinations.
To reveal any common positive or negative
appraisals amongst a participant sample
group for certain materials, material
families, or product-material combinations.

4 Material Love-Hate
Material Love-Hate was conceived as an active learning product appraisal activity, intended to increase awareness
amongst design students of material-product combinations and in so doing enrich their materials experience. Active
learning occurs in educational situations where students are required to carry out and reflect upon practical taskbased activities linked to predefined learning objectives (Felder & Brent, 2009). For materials and design, the adoption
of active learning over lecture-based teaching reflects a transitioning from a culture of imparting knowledge about
materials to a culture of generating experience with materials (Pedgley et al., 2015).
The starting point for Material Love-Hate is a set of products whose owners have expressed an emotional experience
(love/hate) attributable to the product materials, possibly also accompanied by supplementary finishes and/or
shaping processes. The activity exposes students to a wide spectrum of what may be termed good through to bad
material-product combinations. It results in a rich pool of appraisal data to explore how materials are experienced
differently by different people. Such appraisals are said to be made of “contextualised material” (Karana & Hekkert,
2010), in the sense that the material has been given form to fit to a particular product and that the material properties
make sense because of the usage scenarios envisaged for the product (Howes & Laughlin, 2012; Dent & Sherr, 2014;
Lefteri, 2014).
Strategically, asking for loved/hated, rather than liked/disliked material-product combinations, was intended to
provoke participants to identify extremities of their materials experience. Although Material Love-Hate launches from
an emotional response to product materials, this emotion is likely to be present (or strongly present) only for the
product owner. For other people evaluating the product materials –especially for the first time– their experiences
represent a short point-in-time appraisal that is more likely to be centred on aesthetics, meanings or behaviours than
emotions. Accordingly, we knew that the backdrop storylines leading to the product owner’s love or hate would also
inevitably involve aesthetics, meanings and/or behaviour.
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Running Material Love-Hate requires two groups of participants: (i) individuals who are highly familiar with a
materially loved and materially hated product that they own, and (ii) a pool of people who in all likelihood will be
coming into contact with the individuals’ products for the first time. The activity design as presented in this paper is
such that students in a single class can fulfil both roles.
Material Love-Hate was initially developed through two small-scale pilot studies at Middle East Technical University,
each involving approximately ten graduate students enrolled on the author’s elective course ID725 Materials
Experience. The set-up, running, and analysis of the sessions was refined through the pilot studies and a preferred
activity design was reached. The pilot studies were particularly helpful in drawing attention to the necessity to ask
product owners what part or location on the product was to be evaluated. For example, the appraisals often related
to material, finish, texture, or joining of a single component on a product. Only on rare occasions were appraisals
directed towards the whole product – usually because the product comprised just a single component.
Having refined the exercise through the pilot studies, a series of main studies was conducted as described in Table 3,
at various educational institutions and with different student cohorts. The implementation of Material Love-Hate
involves four distinct phases of work: preparation, appraisal session and data processing, quantitative data analysis,
and qualitative data analysis. Each phase is now described.
Table 3. Material Love-Hate main studies.
Study

Year

4

2017

3

2016

2

2014

1

2012

Institution
University of
Liverpool /
XJTLU
University of
Liverpool /
XJTLU
Middle East
Technical
University
Politecnico di
Milano

Level
UG

UG

Course
Product Form and
Materials
(ENGG226)
Product Form and
Materials
(ENGG226)

ECTS

Participants

Appraisals

3.75

45

4050

3.75

26

1352

PG

Materials
Experience (ID725)

8

13

338

UG

ExpressiveSensorial
Dimension of
Materials (095036)

5

32

2048

4.1 Preparation
Every student in the class was asked to identify two products that they own: one with a material that they love (or
really like) and one with a material that they hate (or really dislike). Product ownership was important, because a
love/hate experience is more likely to develop over an extended period of time and use. For each product, students
were requested to provide the following information a week in advance of the appraisal session: (i) student name, (ii)
product type/description, (iii) brand/manufacturer, (iv) model number/name, (v) component/material part evaluated,
(vi) material/finish, (vii) loved or hated, and (viii) high resolution photograph of the product on a white or otherwise
plain background. Where possible, the information was gathered through the online learning environments of the
institutions in Table 3. The information was collated into a master inventory, with each student randomly assigned a
user number (Un) and each product randomly assigned a product number (Pn). In this way, loved and hated products
become purposefully mixed in the numbering system, eliminating the possibility that students might decipher which
product is which type.
Having gained all the necessary information from students, the second part of the preparation was to create a product
information sheet for each product. The sheets contained the following information: product number, product name,
product photograph, and description and location of component/material to be evaluated. Each sheet was colour
printed at A4 size, ready for the appraisal session (Figure 1).

4
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Figure 1. Two example product information sheets.

4.2 Appraisal Session and Data Processing
On the day of the appraisal session, students were required to bring their two products to class. A large open room
was arranged with rows of tables, onto which the product information sheets were placed. On arrival to the room,
students placed their product alongside the correct information sheet, in readiness for appraisals. Each student was
distributed a questionnaire pre-prepared with their name and user number. The questionnaire was used to appraise
all of the class’s products (Figure 2). The questionnaire was divided into two sections: (i) a Likert scale, and (ii) free text
area requesting a brief reason/justification for each Likert scale score given. The Likert scale ranged from really like to
really dislike but purposefully did not include ordinals for love and hate since these would not be relevant to the
majority of people freshly acquainted with the products.

Figure 2. Example questionnaire containing Likert scale grading and free text area.
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A short (ten-minute) briefing was provided to students to explain the purpose of the session and to provide the rules
for the rapid appraisal process, as below.
• Only one minute is available per product appraisal; when a countdown timer visible to all students reaches zero
seconds, a buzzer will sound indicating the need to move on to the next product. Do not dwell on the product
appraisal: state only first impressions.
• Give attention to multisensory experiences when appraising products – do not fixate on or be dominated by the
visual appearance.
• Complete both sections of the questionnaire: the Likert scale score (of liking/disliking) and free text area to give a
brief reason/justification for each Likert scale score given. The free text can contain a few keywords or a very
short sentence.
At the commencement of appraisals, each student was distributed randomly to one of the products located on the
tables. Course instructors managed the process by indicating the end of each one-minute period of appraisal and
instructing all students to move on to the next adjacent product (Figure 3). This process was repeated until all
students had appraised all products. The longest duration was study 4, involving 90 products and therefore 90+
minutes to complete the session. At the close of the session, students handed their questionnaires to the course
instructors and collected their products. Students were informed that they would see the results of the material
evaluations in three weeks’ time (after the instructors had analysed the data).

Figure 3. Typical appraisal session for Material Love-Hate.

4.3 Quantitative Data Analysis and Example Results
Data were first verified that product owners did indeed grade their loved/hated products appropriately on the Likert
scales (i.e. really like and really dislike). Then, the Likert scale data were numerically encoded according to rules
defined in Table 4. Average (mean) grades for each product were calculated, which were then plotted onto charts to
visually reveal the diversity of product-material evaluations (Figure 4). The quantitative analysis gives fascinating
results into preferred and less preferred material–product combinations, across a wide portfolio of products. It also
establishes to what extent there are shared views on these matters.
The charts were used in-class to discuss the kinds of products that were evaluated as most-liked and least-liked, with
the product owners asked to provide the storyline behind their materials experience. Occasionally, the class was in
disagreement with the product owner about the likeability of the material-product combination: these cases made
6
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especially fruitful discussions on the polarization of materials experience. The discussions also revealed deeper
arguments and explanations that lay beneath the product owner’s and participant evaluators’ Likert scale grades and
brief free text. Classmates were encouraged to reflect on these storylines and compare them against their own
appraisals.
Table 4. Rules for processing Likert scale data.
Qualitative
Judgement
really like
like
indifferent
dislike
really dislike

Owner
Mark-Up
++
+
o
--

Likert Scale
Numerical Grade
+ 10
+5
0
-5
- 10

Figure 4. Example results from quantitative analysis.

4.4 Qualitative Data Analysis and Example Results
Scans of all the completed questionnaires were made available to the class via the online learning environment.
Product owners were then given the task – as part of a broader assessed piece of coursework on materials experience
– to extract all the free text comments related to their own loved and hated product. To assist in this process, a
preformatted worksheet was provided to students, containing a materials experience valence matrix to collate all the
free text comments linked to the Likert scale ordinals (Figure 5).
Classmates’ appraisal statements were used as the basis for probing more deeply into why people admire or abhor
certain material-product combinations. It is known, for example, that the valence and strength of feeling about
material-product combinations is tied strongly to people’s personal values (Trimingham, 2008). Stronger and more
visceral responses can be expected in instances where material usage resonates with personal, social, cultural, ethical,
economic and environmental issues. The worksheet matrices provided students with opportunities for multiple levels
and rounds of qualitative data analysis, for example studying vocabulary/terms, categorization according to material
experience components, frequency counts, etc. (Figure 6). The free text comments related to combinations of the
underlying material, its finish, applied textures/forms, or component joining. From an educational perspective, by
generating the analyses themselves, students became immersed in the materials experience data and were obliged to
consider how other people experience their own products.

7
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Figure 5. Example worksheet with materials experience valence matrix.

Figure 6. Use of coded Post-It® notes to quickly gather and re-order free text data collated within the materials
experience valence matrices.

5 Discussion
Involvement in Material Love-Hate engaged students in learning about materials experience through three key stages:
(i) at home, looking through products they own from the perspective of materials use and deciding which products to
offer for appraisals; (ii) during the material appraisal session, through rapid exposure to the materials of classmates’
products; and (iii) after the appraisal session, through exposure and quantitative/qualitative analysis of the materials
experience dataset of their own and classmates’ products.
Students found Material Love-Hate to be a valuable activity and appreciated the way that the dataset was interwoven
into subsequent classes of the course. Once they got accustomed to it, students clearly enjoyed the rapid one-minute
appraisal of products. There was much smiling and a buzz around the sessions, probably because the evaluated
products belonged to classmates and thus there was some intrigue about which products belonged to who. Making
students blind as to which were loved/hated products added to their curiosity.
8
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One of the most obvious outcomes from students’ qualitative analysis of the free text data was their gradual
understanding of the interplay between sensorial-affective and interpretative components of materials experience.
Whilst most students were able to successfully categorize free text comments according to these components – and
thus learn materials experience terminology – the value of such atomistic analysis to help explain material-product
appraisals was less clear to students. Many felt that the compartmentalization of experience in this way was
somewhat artificial and constraining. The most able students chose to piece together headlines or themes within each
experiential component into a well-argued holistic characterization of materials experience. They linked the available
evidence on material aesthetics, meanings, emotions and behaviours for a given product into a gestalt narrative.
The four main studies using Material Love-Hate were conducted in English because the language of instruction at the
host institutions was English. However, for the majority of students (many Turkish, Italian and Chinese nationals)
English was not their first language. Therefore, the vocabulary used for the free text comments may not have been as
rich, varied or accurate compared with a study made with native English speakers (or a study made in the students’
native language). Equally, students’ qualitative analysis of the dataset will have had some restrictions because of
language comprehension. None of the linguistic limitations mentioned was felt to be large and certainly not a barrier
to extending students’ materials experience. For the coursework that was submitted following completion of Material
Love-Hate, course instructors provided students with feedback on their qualitative analyses and corrected any obvious
mistakes or misunderstandings. One opportunity of running Material Love-Hate in multiple countries is the possibility
for cross-cultural analyses. In some cases, students brought cultural or country-specific products. Deeper analysis of
the full Material Love-Hate dataset can probe these cultural considerations.

6 Conclusion
The aim of the educational research presented in this paper – to define and implement an active learning exercise
through which students can rapidly expand their materials experience – has been achieved through careful structuring
and delivery of a new Material Love-Hate activity. The activity requires students to engage in material experience
appraisals in four consecutive stages: at home, when selecting materially loved and hated products to act as samples;
in-class as a solo effort, during first-person practical handling and appraisal of classmates’ product samples (satisfying
Table 2, Objective 1); in-class as a group effort, when discussing and explaining the results of Likert scale quantitative
analyses (satisfying Table 2, Objectives 2 and 3); and finally solo again, when qualitatively analysing free text materials
experience comments that are written-up as part of a coursework assignment (satisfying Table 2, Objectives 2 and 3).
The product samples volunteered by students were varied in materials, types, sizes, uses, age, etc. Students cited not
just visual material properties, but sensorial information from other sensory modalities as reasons for their loving or
hating product samples. Thus, as an educational resource, Material Love-Hate generates a rich pool of materials
experience data suited for students to analyse how material choices can influence user experiences across sensorialaffective and interpretative categories.
Acknowledgements: Many thanks are extended to Sevcan Yardım Şener for her assistance during the
preparations and running of the appraisal sessions at the University of Liverpool. The support of Valentina
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